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Description 

The invention relates to laminated materials 
which are useful as wrapping materials or 
packaging materials for foodstuffs. 

Aluminium and multi-layer plastics sheets have 
heretofore been used as food packaging, 
materials; they are moulded by techniques such 
as stretch forming and thermoforming to produce 
food packaging containers. However, container^ 
made of aluminium have disadvantages in that 
they are readily subject to breakage or deforma- 
tion during filling or transportation; tn particular, 
such deformation leads to a serious reduction in 
product value since the deformed containers 
cannot be restored. Multi-layer plastics sheets 
include those sheets made of polyolefins and 
polystyrenes. In addition, to increase the hygienic 
or decorative effect, those materials with an 
aluminium vacuum deposited layer laminated on 
the surface thereof have been ffk'oposed. 
Although these laminated materials are suffi- 
ciently applicable for use as packaging materials, 
they suffer from disadvantages in that in produc- 
ing various containers the surface becomes 
uneven and is readily scratched, and there cannot 
be obtained the decorative effect of the lustre of 
aluminium. Furthermore, they are inferior in 
respect of gas barrier properties, light-shielding 
properties, heat resistance, and so forth. Another 
type of laminated material which has been 
proposed is produced by laminating a multilayer 
consisting of a vacuum deposited metallic layer 
as an inner layer and a thermoplastic resin sheet 
as an outer layer on a soft type resin such as low 
density polyethylene by an extrusion lamination 
process. These materials, when produced in 
combination with those sheets having high 
rigidity, suffer from disadvantages in that when 
they are treated under high temperature steriliz- 
ing conditions, the vacuum deposited metallic 
layer is scattered, and they become unsuitable for 
practical use. Thus, they are limited In their 
utilization. 

There is described, in DE— A— 2719113, a 
laminated material for packaging. Amongst the 
embodiments described is one in which a 
gaseous barrier layer of plastics material {poly- 
amide, polyester, polypropylene or cellulose) is 
sandwiched between two layers of thermo- 
plastics material, each of which may be of poly- 
olefin and one of which has an aluminium coating 
on the side facing the other. Additional barrier 
layers may be incorporated. In FR— A— 2228610 a 
gaseous barrier layer composed of a hydrolysed 
olefin :viny I ester copolymer is disclosed. 

The invention provides a laminated material 
comprising a first outer layer composed mainly of 
polyolefin, a gas barrier resin layer composed 
mainly of a polyamide resin, a polyester resin or a 
saponrfied product of an ethylene-vlnyl acetate 
copolymer, an Intermediate layer between the 
first outer layer and the gas banrier layer, and a 
second outer layer having a base composed 
mainly of a transparent thermoplastic resin and a 



layer of a vacuum deposited metal on the inner 
surface of the base characterised in that the 
second outer layer is bonded by a dry lamination 
adhesive to a coextrusion laminate of the other 
layers and in that the intermediate layer Is 
composed of polyolefin modified with an 
unsaturated carboxylic acid or a derivative of an 
unsaturated carboxylic acid. 

Polyolefins which can be used in the prepara- 
tion of the first outer layer include polypropylene, 
copolymers of propylene and other monomers 
(e.g., a-olefin), high density polyethylene, 
medium density polyethylene, and low density 
polyethylene. Polypropyene and high density 
polyethylene are preferred. 

Between the first outer layer and the gas barrier 
layer is sandwiched an intermediate layer of 
polyolefin modified with an unsaturated 
carboxylic acid or a derivative of an unsaturated 
carboxylic acid. Polyolefins which may be used in 
the preparation of such modified polypropylenes 
include propylene homopolymer, block 
copolymers or random copolymers or propylene 
and other comonomers (e.g. ethylene), ethylene 
homopolymer, and copolymers of ethylene and 
other a-olefins. Unsaturated carboxylic acids 
which can be used include acrylic acid, meth- 
acrylic acid, maleic acid, fumaric acid, itaconic* 
acid, crotonic acid, citraconic acid, sorbic acid, 
mesaconic acid and angelic acid. Their derivatives 
include acid anhydrides, esters, amides, imides 
and metal salts. Specific examples of such unsa- 
turated carboxylic acid derivatives include maleic 
anhydride, itaconic anhydride, methyl acrylate, 
acrylamide maleimide, and sodium acrylate. 
Modification of polyolefin with unsaturated 
carboxylic acid or Its derivative may be performed . 
by any suitable procedure. For example, the 
polyolefin and maleic anhydrdide may be heated 
in combination with a radical polymerization 
initiator In the presence or absence of a solvent to 
obtain the desired modified polyolefin. In this 
case, vinyl monomers such as styrene, or rubbers 
such as liquid rubber and thermoplastic rubber 
may be added to the reaction system. The 
unsaturated carboxylic acid or its derivative 
content of the modified polypropylene is usually 
from 0.001 to 15% by weight and preferably from 
0.005 to 10% by weight The term "modified 
polyolefin" as used herein also includes a mixture 
of modified polyolefin and unmodified poly- 
propylene. 

Referring now to the gas barrier resin layer, 
there is no limitation on the composition of the 
saponified product of the ethylene-vlnyl acetate 
copolymer. 

However, for the best gas barrier and oil 
resistance properties. It is preferred to use 
products resulting from the saponification of 
ethylene:vinyl acetate copolymers having an 
ethylene content of from 25 to 50 mole%, the 
degree of saponification being at least 93% and 
preferably at least 96%. Polyamide resins are 
linear synthetic polymers containing — CONH— 
linkages which are obtained by condensation of 
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diamines and dicarboxylic acids, or self 
condensation of amino acids, or ring-open 
polymerisation of lactams. Typical examples of 
the polyamide resins that can be used include 
6-nylon (polycapramide). 6,6-nylon (poiyhexa- 
methylene adipamide), 6,10-nyIon (polyhexa- 
methylene sebacamide),^ 11 -nylon (polyundec- 
amide), and 12-ny Ion/'' Polyester resins are 
prepared by condensation of saturated 
dicarboxylic acids and glycols. Examples are 
polyethylene terephthalate produced from 
ethylene glycol and terephthalic acid; poly- 
ethylene terephthalate copolymers containing a 
saturated dibasic acid, such as phthalic acid, 
isophthaiic acid, sebacic acid, adipic acid, azeiaic 
acid, glutaric acid, succinic acid, and oxalic acid, 
as a copolymer component; polyethylene tere- 
phthalate copolymers containing a diol 
component, such as 1,4-dihydroxymethylcyclo- 
hexane, diethylene glycol, propylene glycol, or 
the like as a copolymer component; and their 
mixture. 

Between gas barrier resin layer and the second 
outer layer may be interposed, if desired, a layer 
of a synthetic resin. Synthetic resins which may 
be used for this purpose include polyethylene and 
polypropylene. 

The second outer layer has a base composed 
mainly of a transparent thermoplastic resin. Pre- 
ferably it is a non-stretched film. There is no 
limitation on the thermoplastics resin as used 
herein. For example, polyamides, polymethyl 
methacrylates, polyethylenes, polypropylenes, 
polystyrenes, polycarbonates, polyvinyl 
chlorides, polyvinylidene chlorides, polyesters, 
and saponified products of ethylene-vinyl acetate 
copolymers are suitable. When it is desired for the 
laminated material to have good lustre, poly- 
amide, polymethyl methacrylate, etc. are 
selected. On the other hand, when it is desired to 
obtain a matted surface, polypropylene, etc. are 
selected. 

On the inner surface of the base of the second 
outer layer Is a vacuum deposited metal. Usually 
aluminium is used. However, zinc, chromium, 
nickel, gold, silver or other metals may be used 
depending on the intended purpose of the 
laminated material. 

Between the base of the second outer layer and 
the vacuum deposited metal may, if desired, be a 
coloured coating layer. This coloured coating 
layer may be formed by coating the thermoplastic 
resin base with a coating material having the 
desired colour. 

The thickness of the layers of the laminated 
material of the invention are not critical. A 
suitable ratio would be first outer layer: inter- 
mediate modified polyolefin layer: gas barrier 
resin layer: vacuum deposited metal: base of 
second outer layer=100— 200: 5—30: 10—100: 
0.03—0.08: 20—100. 

In producing the laminated material of the 
Invention, there is employed a process In which a 
laminated material of the first outer layer, the 
intermediate layer, the gas barrier layer and, if 



included, the synthetic resin layer is first prepared 
by extrusion lamination. The second outer layer is 
prepared by applying a vacuum deposition of 
metal, e.g. aluminium, onto a thin film of the base 

5 material, which will lead to a great increase in 
productivity. 

A dry lamination adhesive is coated between 
the vacuum deposited metal and the extrusion 
laminate by means of a dry laminator and dried 

10 and, thereafter, the two layers are laminated on 
each other to form the desired laminated 
material. 

Dry lamination adhesives which can be used 
include polyester or poly ether-based poly- 

15 urethane resins, and acrylic resins, such as acrylic 
acid alkyi ester and methacrylic acid alkyi ester. 
The amount of the adhesive coated is from 2 to 1 0 
g/m^ and preferably from 1.5 to 8 g/m*. Suiable 
solvents include aromatic hydrocarbons, esters 

20 and halogen-containing hydrocarbons. 

The laminated material of the invention may be 
treated at high temperatures for the purpose of, 
e.g. sterilization. It can be moulded into con- 
tainers and the like by techniques such as mould- 

25 ing under vacuum, and moulding, under vacuum 
and pressure. 

The laminated material of the invention 
possesses the decorative effect due to metallic 
lustre; by using a coloured coating layer in 

30 combination, there can be obtained a colour 
decorative effect. Since the laminated material of 
the invention is superior in gas barrier properties, 
light-shielding properties, and moisture resis- 
tance, when it is used as a container, for example, 

36 the contents can be stored therein for a long 
period of time. Furthermore, since the container is 
less subject to breakdown or deformation and 
even if it is deformed it can be easily restored, 
therefore, a reduction In product value does not 

40 occur. By suitably selecting the synthetic resin to 
be used in the laminated material, it becomes 
possible to apply a retort processing onto the 
resulting container. With laminated materials in 
which the above-described adhesives are placed 

45 between the vacuum deposited metallic lay^r and 
the gas barrier resin layer, heat resistance is 
superior and it is possible to apply a high 
temperature sterilizing treatment. In this case, the 
vacuum deposited metal is stable and is not 

so scattered. Accordingly, the laminated material of 
the invention is useful as a packaging material 
and particularly as a material for use in the 
production of food packaging containers. 

The preferred laminated material of the Inven- 
tion Is illustrated in the drawing in which the 
reference numerals are as follows: 

1... Transparent thermoplastic resin {base of 
second outer layer) 

60 2... Vacuum deposited metal 

3... Polyolefin layer (first outer layer A) 
3'... Synethetic resin layer (optional) 
4... Gas barrier resin layer 
5... Adhesive for dry lamination 

65 ' 6... Coloured coating layer (optional) 



5 



0 096 581 



6 



7... Modified polyolefin layer (intermediate 
layer) 

The invention Is further illustrated by the 
foliowing examples. 

Example 1 

A coextrusion laminated sheet comprising a 
polypropylene first outer layer, an Intermediate 
layer of polypropylene modified with maleic 
anhydride and a gas barrier resin layer of 
saponified product of ethylen&-vinyl acetate 
copolymer (ethylene content: 30 mole%) (thick- 
ness: 750 (im: 20 um: 30 unn) was produced. A 
SO-jim thick nonstretched polypropylene film with 
a vacuum deposited aluminium layer provided on 
one surface thereof was laminated on the fore- 
going coextrusion laminated sheet through an 
epoxy resin-based adhesive with the vacuum 
deposited aluminium layer in contact with the 
ethylenervinyl acetate copolymer saponified 
product layer. The laminated material obtained 
had a metallic lustre. 

Example 2 

A laminated material was produced as 
described in Example 1 except that there was 
used a film produced by coating a nonstretched 
polypropylene film with a gold coating agent and 
vacuum-depositing aluminium on the coating 
layer. A container produced by vacuum thermal 
moulding of the above-produced laminated 
material did not have a surface lustre, but had a 
metallic feeling. 

Example 3 

A laminated material was produced as 
described in Example 1 except that 6-nylon (rela- 
tive viscosity: 4.4) was used in place of the 
ethylene-vinyl acetate copolymer saponified 
product 

Example 4 

A laminated material was produced as 
described in Example 1 except that polyethylene 
terphthalate (relative viscosity: 1.1) was used In 
place of the ethylene-vlnyl acetate copolymer 
saponified product. 

Example 5 

A laminated materia! was produced as 
described in Example 1 except that a non- 
stretched 6-nylon film was used in place of the 
nonstretched polypropylene film. A container 
produced by vacuum thermal moulding of the 
laminated material had surface lustre and a high 
quality feeling. 

Example 6 

A 30 Jim thick nonstretched polypropylene film 
was coated with a gold coating agent and, 
thereafter, aluminium was vacuum deposited on 
the coating layer. On the thus-treated poly- 
propylene film was laminated, using an epoxy 
resin based adhesive, a coextrusion laminated 
sheet comprising a polypropylene first outer 



layer, an intermediate layer of polypropylene 
modified with maleic anhydride, a gas barrier 
resin layer of saponified product of an ethylene- 
vlnyl acetate copolymer, a further layer of poly- 

5 propylene modified with maleic anhydride and a 
polypropylene layer (thickness: 350 |im: 20 pm: 
30 pm: 20 pm: 350 pm) with that the vacuum 
deposited aluminium layer in contact with the 
polypropylene layer. A container produced by 

to vacuum thenmal moulding of the resultant 
laminated material did not have surface lustre, 
but had a metallic feeling. 

Example 7 

IS Aluminium was vacuum deposited on one side 
of a 25 pm thick nonstretched polypropylene film. 
Separately, a coextrusion laminated sheet 
comprising a polypropylene first outer layer, an 
intermediate layer of polypropylene modified 

20 with maleic anhydride and a gas barrier resin 
layer of saponified product of an ethylene-vlnyl 
acetate copolymer (ethylene content: 30 mole%; 
thickness: 750 pm: 20 pm: 30 pm) was produced. 
A polyester-based polyurethane adhesive (resin 

25 content: 25% by weight; viscosity: 0.05 PaS at 
25**C; solvent: ethyl acetate) was coated on the 
polypropylene film in an amount (calculated as 
resin) of 5 g/m^ by a dry laminator and dried. The 
adhesive coated film was laminated on the 

30 coextrusion laminated sheet so that the vacuum 
deposited aluminium layer was in contact with 
the layer of the saponified product of the 
ethylene-vinyl acetate copolymer, which was then 
allowed to stand at 35*C for 10 hours to obtain a 

35 laminated material. 

The 180° peeling strength of the product at the 
adhesive surface was 8.34 N/15 mm, and aflter 
application of retort sterilization at 120*»C for 30 
minutes, there were observed no changes in 

40 form, adhesive force, or in the vacuum deposited 
coating film. 

Example 8 

A laminated materia! was produced as 
45 described in Example 7 except that a sheet 
comprising a polypropylene layer, a layer of 
polypropylene modified with maleic anhydride, a 
layer of a saponified product of an ethylene-vinyl 
acetate copolymer (ethylene content: 30 mole%), 
50 a layer of polypropylene modified with maleic 
anhydride and a polypropylene layer (layer thick- 
ness: 350 pm: 20 pm: 30 pm: 20 pm: 350 pm) was 
used as the coextrusion laminated sheet The 180" 
peeling strength of the product at the adhesive 
55 surface was 8.04 N/15 mm, and after application 
of retort sterilization at 120*'C for 30 minutes, there 
were observed no changes in form, adhesive 
force, or In the vacuum deposited layer. 

60 Example 9 

A laminated material was produced as 
described in Example 8 except that a poly- 
ether-based polyurethane adhesive (resin 
content: 25% by weight; viscosity: 0.04 PaS at 

65 25X; solvent: ethyl acetate) was used in an 
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amount (calculated as resin) of 3 g/m* as the 
adhesive. The 180*" peeling strength of the 
product at the adhesive surface was 6.67 N/15 
mm and after application of retort sterilization at 
120X for 30 minutes, there were observed no 
changes in form, adhesive force, or in the vacuum 
deposited layer. 

Example 10 

A laminated material was produced as 
described in Example 7 except that there was 
used a 25 )im thick nonstretched polypropylene 
film, on one surface of which had been provided a 
gold coloured coating and, thereafter, vacuum 
deposited aluminium. This laminated material 
had golden metallic lustre. 

Claims 

1. A laminated material comprising a first outer 
layer (3) composed mainly of polyolefin, a gas 
barrier resin layer (4) composed mainly of a 
polyamide resin, a polyester resin or a saponified 
product of an ethylene-vinyl acetate copolymer, 
an intermediate layer (7) between the first outer 
layer and the gas barrier layer, and a second outer 
layer having a base (1) composed mainly of a 
transparent thermoplastic resin and a layer of a 
vacuum deposited metal (2) on the Inner surface 
of the base characterised in that the second outer 
layer is bonded by a dry lamination adhesive (5) 
to a coextrusion laminate of the other layers and 
in that the intermediate layer is composed of 
polyolefin modified with an unsaturated 
carboxylic acid or a derivative of an unsaturated 
carboxylic acid. 

2. A laminated material according to claim 1 
characterised In that the first outer layer (3) is 
composed of polypropylene, a copolymer of 
propylene and another a-olefin, a high density 
polyethylene, a medium density polyethylene or a 
low density polyethylene. 

3. A laminated material according to claim 1 or 
claim 2 characterised in that the gas barrier resin 
layer (4) is composed of a product resulting from 
the saponification of an ethyiene-vlnyl acetate 
copolymer having an ethylene content of from 25 
to 50 mole percent to the extent that the degree of 
saponification is at least 93 percent. 

4. A laminated material according to claim 1 or 
claim 2 characterised in that the gas barrier resin 
layer (4) Is composed of 6-nylon, 6,6-nylon, 
6,10-nylon, 11-nylon, 12-nylon, polyethylene tere- 
phthalate, a polyethylene terephthalate 
copolymer containing a saturated dibasic acid or 
a polyethylene terephthalate copolymer contain- 
ing a diol component 

5. A laminated material according to any 
preceding claim characterised in that the vacuum 
deposited metal (2) is aluminium. 

6. A laminated material according " to any 
preceding claim characterized in that the base (1) 
of the second outer layer is composed of poly- 
amide, polymethyl methacrylate, polyethylene, 
polypropylene, polystyrene, polycarbonate, poly- 



vinyl chloride, polyvinylidene chloride, polyester 
or a saponified product of an ethylene-vinyl 
acetate copolymer. 
7. A laminated material according to any 
5 preceding claim characterized in that a coloured 
coating layer (6) is formed between the base (1 ) of 
the second outer layer and the vacuum deposited 
metal (2). 

~8. A laminated material according to any 
10 preceding claim characterised in that the inter- 
mediate layer (7) is composed of polypropylene 
modified with maleic anhydride. 

9. A laminated material according to any 
preceding claim characterised in that the dry 

fs lamination adhesive (5) is an epoxy resin, a 
polyester-based polyurethane adhesive or a poly- 
ether-based polyurethane adhesive. 

10. A laminated material according to any 
preceding claim characterised In that between the 

20 second outer layer and gas barrier resin layer (4) 
is a layer (3') of a synthetic resin. 

Patentanspruche 

2S 1. Geschichtetes Material, enthditend eine 
hauptsdchlich aus Polyolefin zusammengesetzte 
erste duBere Schicht (3), eine hauptsichlich aus 
einem Polyamidharz, einem Polyesterharz oder 
einem verseiften Produlct eines Ethylen-Vinyl- 

30 acetat-Copolymeren zusammengesetzte Gas- 
barrierenharzschicht (4), eine Zwischenschicht (7) 
zwischen der ersten aufieren Schicht und der 
Gasbarrierenschicht und eine zweite SuBere 
Schicht mit einer Basis (1), welche hauptsachlich 

35 aus einem transparenten thermoplastischen Harz 
und einer Schicht eines im Vakuum nieder- 
geschlagenen Metalls (2) auf der Inneren Ober- 
fliche der Basis zusammengesetzt ist, dadurch 
gekennzeichnet, dalS die zweite aufiere Schicht 

40' durch einen Trockenlamlnierklebstoff (5) an ein 
coextrudiertes Laminat der anderen Shichten 
Gebunden ist, und dadurch, da& die Zwischen- 
schicht aus einem mit einer ungesattigten 
Carbonsaure oder einem Derivat einer unge- 

4S sattlgten CarbonsSure modifizierten Polyolefin 
zusammengesetzt ist. 

2. Geschichtetes Material nach Anspruch 1, 
dadurch gekennzeichnet, da(^ die erste au(^ere 
Schicht (3) aus Polypropylen, einem 

50 Copolymeren aus Propylen und ienem anderen 
a-OlefIn, einem Polyethylen hoher Dichte, einem 
Polyethylen mittlerer Dichte oder einem Poly- 
ethylen niederer Dichte zusammengesetzt ist. 

3. Geschichtetes Material nach Anspruch 1 oder 
S5 Anspruch 2, dadurch gekennzeichnet, daQ die 

Gasbarrierenharzschicht (4) aus einem Produkt 
zusammengesetzt ist, welches aus der Verseifung 
eines Ethylen-Vinylacetat-Copolymeren mit 
einem Ethylengehalt von 25 bis 50 Mol-% bis zu 
60 einem Ausmal^, daS der Grad der Verseifung 
wenigstens 93% betragt, betruhrt. 

4. Geschichtetes Material nach Anspruch 1 oder 
Anspruch 2, dadurch gekennzeichnet, dalS die 
Gasbarrierenharzschicht (4) aus Nylon-6, Nylon- 

55 6,6, Ny lon-6,1 0, Nylon-1 1 , Ny lon-1 2, Polyethylen- 
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terephthalat, einem Polyethylen-Terephthalat- 
Copolymeren, welches eine gesSttigte, dibasische 
Saure enthalt, oder einem PolyethyJen-Tere- 
phthaiat-Copolymeren, welches eine Diolkom- 
ponente enthalt zusammenengesetzt ist 

5. Geschichtetes Material nach einenn vor- 
stehenden Anspruch, dadurch gekennzeichnet, 
dafi das im Vakuum niedergeschlagene Metali (2)' 
Alunnlnium ist 

6. Geschichtetes Material nach einem vor- 
stehenden Anspruch, dadurch gekennzeichnet, 
daft die Basis (T) der zweiten auSeren Schlcht aus 
Polyamid, Polymethylmethacrylat, Polyethylen, 
Polypropylen, Polystyrol, Polycarbonate Poly- 
vlnylchlorid, Polyvinylidenchlorid, Polyester oder 
einem verseiften Produkt eines Ethylen-Vinyl- 
acetat-Copolymeren zusammengesetzt ist. 

7. Geschichtetes Material nach einem vor- 
stehenden Anspruch, dadurch gekennzeichnet 
daft zwischen der Basis (1) der zweiten iufteren 
Schicht und dem in Vakuum niedergeschlagenen 
Metali (2) eine gefarbte Oberzugsschicht (6) ge- 
btldet wird. 

8. Geschichtetes Material nach einen vor* 
stehenden Anspruch. dadurch gekennzeichnet 
daft die Zwischenschicht (7) aus einem mit 
Maleinsaureanhydrid modifizierten Polypropylen 
zusammengesetzt ist 

9. Geschichtetes Material nach einem vor- 
stehenden Anspruch, dadurch gekennzeichnet 
daft der Trockenlaminierklebstoff (5) ein Epoxy- 
harz, ein Polyurethanklebstoff auf Polysterbasis 
Oder ein Polyurethanklebstoff auf Polyetherbasis 
Ist 

10. Geschichtetes Material nach einem vor- 
stehenden Anspruch, dadurch gekennzeichnet 
daft zwischen der zweiten iufteren Schicht und 
der Gasbarrierenharzschicht (4) eine Schicht (3') 
eines synthetischen Harzes vorhanden ist. 

Revendications 

1. Mat^riau stratifi6 comprenant une premiere 
couche externe (3) principaiement constitu§e de 
polyolefine, une couche de barridre aux gaz (4) 
principaiement constitute d'une resine de poly- 
amide, d'une resine de polyester ou d'un produit 
saponifle d'un copolymere ethyi^neacttate de 
vinyle, une couche intermtdiaire (7) entre la 
premiere couche externe et la couche barriere aux 
gaz et une seconde couche externe ayant une 
base (1) constituee principaiement d'une resine 
thermoptastlque ou d'une couche d'un metal 
depose sous vide (2) sur la face Interne de la base, 
caract6ris6 en ce que la seconde couche externe 
est Me par un adhesif de stratification a sec (5) h 
un stratifi^ obtenu par coextrusion dos autres 
couches et en ce que la couche intermidiaire est 
composde d'une poiyoleflne modifiee avec un 



actde carboxyllque insature ou un derive d'un 
acide carboxyllque insature. 

2. Mat6riau stratif?6 suivant la revendication ^, 
caracttrist en ce que la premiere couche externe 

5 (3) est composee de polypropylene, d'un copoly- 
mere de polypropylene et d'une autre alpha- 
oleflne, d'un polyethylene haute densite, d'un 
polyethylene moyenne densite ou d'un poly> 
ethylene basse densitd. 

to 3. Materiau stratlfie suivant les revendications 1 
ou 2, caracterise en ce que la couche de resine 
barriere aux gaz (4) est composee d'un produit 
resultant de la saponification d'un copolymere 
ethyiene-ac6tate de vinyle ayant une teneur en 

75 ethylene de 25 i 50 moles pour cent et telle que le 
degre de saponification soit d'au moins 93%. 

4, Materiau stratlfie suivant les revendications 1 
ou 2, caracterise en ce que la couche de resine 
barriere aux gaz (4) est composee de Nylon 6, de 

20 nylon 6,6, de nylon 6,10, de nylon 11, de nylon 12, 
de polyethylene terephtalate, d'un copolymere du 
polyethylene terephtalate contenant un diacide 
sature ou d'un copolymere du polyethylene tere* 
phtalate contenant un constituent dioL 

25 5. Materiau stratlfie suivant I'une quelconque 
des revendications precedentes, caracterise en ce 
que le metal depose sous vide (2) est de 
raluminium. 

6. Materiau stratifi6 suivant I'une quelconque 
30 des revendications precedentes, caracterise en ce 

que la base (1) de la seconde couche externe est 
composee de polyamide, de polymethacrylate de 
methyle, de polyethylene, de polypropylene, de 
polystyrene, de polycarbonate de polychlorure de 
3S vinyle, de polychlorure de vinylidene, de poly- 
ester ou d'un produit saponifle d'un copolymere 
ethyiene-acetate de vinyle. 

7. Materiau stratlfie suivant I'une quelconque 
des revendications precedentes, caracterise en ce 

40 qu'une couche de revetement coloree (6) est 
formee entre la base (1) de la seconde couche 
externe et le metal depose sous vide (2). 

8. Materiau stratifie suivant I'une quelconque 
des revendications precedentes, caracterise en ce 

45 que la couche intermediaire (7) est composee de 
polypropylene modifie par de I'anhydride 
maleique. 

9. Materiau stratifie suivant I'une quelconque 
des revendications precedentes, caracterise en ce 

so que I'adhesif de stratification a sec (5) est une 
resine epoxyde, un adhesif de polyurethanne a 
base de polyester ou un adhesif de polyurethanne 
e base de polyether. 

10. Materiau stratifie suivant I'une quelconque 
55 des revendications precedentes, caracterise en ce 

que la seconde couche exteme et la couche de 
resine barriers aux gaz (4) est une couche (3') 
d'une resine synthetlque. 
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